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• The counseling and mobility program can be carried out by nurses without further support from other health professions (e.g. physiotherapists).
• The study design will not provide a deep understanding on intervention effects but primarily on the feasibility and acceptance of the intervention for the intended setting. 
Introduction Background
Around the world, family caregivers (FCs) play the most important role in caring for people with dementia (PwD) at home [1] . In 2012, approximately 24.3 million people worldwide and more than 1.5 million people in Germany suffered from dementia [2] , and these numbers are expected to increase significantly within the next 20 years [1, 3] . As a direct consequence of dementia-specific care, FCs are often heavily burdened [4] . Some common symptoms of dementia include progressive and frequent memory loss, as well as confusion, personality change and apathy. Furthermore, the abilities to walk and stand become weaker because of balance dysfunctions [5] , and these symptoms lead to a loss of the ability to perform everyday tasks [6] and an increased risk for falling [7] among PwD. This situation, among others, can destroy the stability of care arrangements at home and lead to a transfer of PwD to long-term care, even though most PwD wish to stay at home if possible [3] . Respite care is a commonly used short-term inpatient service with the primary aim of supporting home care arrangements for PwD and their FCs. To achieve this aim, FCs can take the person they care for to a specialized RCC, where the PwD can stay for approximately 1 to 8 weeks. A Cochrane F o r p e e r r e v i e w o n l y review pointed out that there is a high demand for mobility-based rehabilitation programs for PwD with significant positive effects related to mobility-based activities of daily living (ADL) [8] .
RCCs have the potential to support PwD through individually tailored mobility programs. In Germany, the number of care dependents in RCCs has increased from 8,545 (1999) to 24,000 (2015) [9] . However, there are no existing evaluated or standardized mobility programs that support PwD in the RCC setting [10] . This lack of programs represents a particular problem because an increasing number of RCC residents are affected by cognitive impairments or dementia [1] . Regarding FCs, professional dementia-specific counseling services have positive effects on the psychological and psychosomatic symptoms of FCs, enabling them to better cope with stress and manage behavioral disturbances [11] . RCCs can reach FCs when they come to the RCC; these caregivers are often not reachable by other dementia support services because FCs are overburdened and thus have limited time resources (Heinrich, Laporte Uribe et al. 2016 ). These FCs have an especially strong need for counseling sessions about dementia and related support services [12] . Specific, individually tailored RCC concepts for PwD (mobility) and their FCs (counseling) could focus on the special needs of PwD and their FCs to provide effective assistance.
Study aims and research questions
The primary aim of the DESKK study is the development and testing of a dementia-specific RCC concept for mobility (PwD) and counseling (FCs). A process evaluation will be conducted to analyze/evaluate the usability and integration of the RCC multi-component concept in daily care routines. An explorative outcome evaluation will be performed to discuss the effect tendencies of the dementia-specific concept focused on RCC staff, PwD and FCs. To achieve these study aims, the following research questions will be answered:
What types of intervention components and RCC structures/processes are relevant for the development of a dementia-specific RCC concept focused on an ADL-based mobility program for PwD and a counseling program for FCs?

How can the DESKK mobility and counseling program be integrated in daily routines that are suitable for the respite care setting, and how it is rated by caring staff?
What outcome changes to mobility (PwD) and burden (FCs) occur during the DESKK mobility and counseling intervention?
How is the DESKK concept subjectively rated by FCs, and what changes related to mobility (PwD) and burden (FCs) take place after the stay at the RCC (follow-up).
Setting
The study will be performed in the RCC nursing ward with ten seats of the St. Antonius dementiaspecific facility in Paderborn (North Rhine-Westphalia in Germany). This RCC already uses structures that are focused on the special needs of PwD. For example, these centers utilize oval-arranged floors where it is possible for PwD to walk without becoming lost are characterized as barrier-free buildings. Furthermore, there are no visual barriers (e.g., different colors) on the ground that could be irritating for PwD. A circadian light system simulates the course of daylight on sunny days to facilitate physical activity and a good day-night rhythm. A special sensory garden supports the F o r p e e r r e v i e w o n l y cognition and activation processes of PwD. A basic counseling process for FCs and normal care activation procedures for PwD had been already established in this RCC before the start of the DESKK study. However, these actions are not performed systematically, and they are not evidence based or evaluable.
Inclusion criteria
Only dyads of PwD and their FC will be included in the DESKK intervention to have the opportunity to analyze the potential effects of the mobility and counseling program related to the ADL level of PwD and the care-related burden of FCs. The RCC staff will be recruited or proposed by the center management. The PwD and FCs will be recruited by the RCC staff using the following inclusion criteria.
Family caregivers:
− Willingness to take part in the counseling intervention (informed consent) and the study − Possession of sufficient language skills to understand the counseling sessions − Acting as the primary caregiver for a person with dementia
People with dementia
− Willingness to take part in the mobility program (informed consent [if necessary, signed by the primary caregiver])
− Ability to understand and follow training instructions with the support of the involved training assessors (subjective pre-assessment by raters)
− Ability to stand and walk short distances (minimum 3 meters) with the support of the involved training assessors − Participation in a minimum two-week stay in the RCC (planned)
If a person with dementia or his/her FC is excluded, the whole dyad will be defined as excluded. Nevertheless, the PwD or FCs will still be able to participate in the offered intervention to the extent of their capabilities. The exclusion will take place only in reference to the scientific study data collection and use. This approach allows the realization of a maximally inclusive design for FCs and PwD.
RCC staff
− Willingness to take part in the DESKK study (informed consent)
− Possession of suitable German language skills
Sample
The number of involved dyads (PwD and their FC) will be determined by the number of available and suitable participants during the overall intervention time (11 months) and the individual intervention time for the dyads within the RCC. There is a maximum of 10 places for PwD in this RCC at one time. Approximately 50% of PwD stay two weeks or longer in the RCC, which is one of the inclusion criteria. It is estimated that approximately 80% of these residents will meet the remaining inclusion criteria. A drop-out rate of 10% is estimated. Therefore, n=30 dyads is a realistic recruitment aim for this study. 
Methods
Study design
DESKK is a quasi-experimental feasibility study that includes a process evaluation. In Table 1 the used data sources and data collection/analysis methods to investigate the research questions are shown.
Development of the intervention
Before the development phase, a comprehensive literature search was carried out via the MEDLINE and Google Scholar databases. The current state of knowledge about suitable mobility programs for PwD and counseling programs for FCs was extracted; in addition, information was sought on valid instruments that are suitable for assessing the mobility level of PwD and the counseling demands of FCs caring for PWD. Counseling demands and the stability of home care are primarily associated with FC burden and knowledge of dementia support services [13, 14] . Thereby, a search was conducted for valid instruments designed to assess the burden and knowledge of FCs, and these assessments were modified to fit the DESKK counseling program (see "Intervention components and data collection-Counseling program"). Figure 1 displays the literature inclusion process, and the full search protocol can be viewed in Appendix 1. During the development phase of the DESKK mobility and counseling program, four workshops with scientific and practice experts were conducted. The invited experts were specifically selected for their expertise on the topics of mobility and counseling.
[Insert Figure 1 about here] Figure 2 shows the individual intervention period, data collection times, and instruments that will be used in the DESKK mobility and counseling program. The overall DESKK intervention period will be 10 months and the individual intervention time for the mobility program will be 2-4 weeks at the RCC.
Intervention period
The data collection will end on September 20 st 2018. Because of the variable time, the PwD will be assessed after two weeks (t1-inclusion criteria) and after every additional week. This method allows more details about changes over time to be collected in comparison with a single t0-t1 data collection approach. The counseling intervention will be performed one time in the RCC. We will collect follow-up data from the PwD and their FC four weeks after the intervention period and after the PwD has returned home.
[Insert Figure 2 about here]
Intervention components-General
Staff training
The RCC staff will be trained on how to work with the different DESKK concept elements in two different training sessions before the intervention begins. One session will focus on the mobility program, and the other will focus on the counseling program. The training sessions will include data collection procedures for the study raters and guidance for the RCC staff on how to apply the concept components in practice. The training is intended to last 8 hours including a practice section and a theoretical section.
F o r p e e r r e v i e w o n l y DESKK initial assessment This document will be completed by the FC together with a staff nurse during the first visit to the RCC. The document was developed by Caritas Paderborn before the beginning of the DESKK study and was modified by DZNE scientists. The document includes different areas that are important for RCC staff to know to provide optimal care for PwD (e.g., food preferences or medication), as well as to prepare the counseling session and structure the mobility program. Among other questions, the FC will be asked about the current or former mobility-based preferences of the PwD so that they can be considered in the compilation of the specific exercises. Preferences about counseling topics will be integrated into the preparation of the counseling program for the FC.
Intervention components and data collection-Mobility program
The DESKK mobility program is based on the existing daily structure of the RCC, which has two slots each day for activities related to physical activation (1 ½ hours before noon and 1 ½ hours after noon). The program will structure these activities based on specific developed exercises that are focused on the individual mobility level of the PwD and his/her mobility preferences, which are solicited during the initial assessment.
DESKK mobility assessment battery To assess the mobility level of PwD, an assessment battery will be used, which consists of validated instruments for the functional analysis of the lower and upper extremities. The DESKK assessment battery includes cut-off scores and related recommendations for staff regarding which exercises should be selected for a certain PwD. The DESKK mobility assessment battery will be used not only to compile the exercises for the PwD but also to simultaneously collect scientific data as part of the outcome evaluation. The mobility assessment consists of four assessments:
Short Physical Performance Battery (SPPB) The SPPB can be used to analyze the ADL-related abilities of elderly people related to gait performance, strength, and static balance. This test can also be used for people with cognitive decline. Furthermore, the instrument has been validated and is reliable for PwD [15] .
Box and Blocks Test (BBT)
The BBT can be used to assess rough coordination skills related to the upper extremities, arms and hands. The BBT is easy and fast to use, and it is validated and reliable for seniors without dementia [16] . To our knowledge, there are no available validated instruments suitable for the inpatient care setting to assess the rough coordination of the upper extremities of PwD.
Strength-Dexterity (SD) Test
The SD is a hand muscle strength test that can be performed very fast and easily. The SD is validated and reliable for PwD [17] .
Nine-Hole Peg Test (NHPT)
The NHPT can be used to analyze fine coordination related to hands and fingers. The NHPT is easy and fast to use as well as validated and reliable for seniors without dementia [16] . The NHPT has also been used to assess PwD [18, 19] . Based on the cut-off scores of the DESKK mobility assessment battery, selected exercises will be written down on a training card, including the preferences of the person with dementia, which were extracted from the initial assessment. The card will function as an overview list for the RCC staff to outline which exercises should be conducted for an individual person with dementia. A poster has been developed and will be displayed in the RCC to provide a brief overview of the different exercises. These exercises are also described in detail in a special manual.
DESKK training protocol and homework program During the training, the RCC staff will complete a daily training protocol in which the performed exercises and their training times will be listed. Furthermore, it will be possible to note potential problems during a training session and to modify exercises to better fit the needs of a person with dementia. Based on the recommendations in the completed training protocol, a manual with a detailed description of the individually tailored mobility exercises will be given to the FC when the person with dementia returns home (homework program). The aim of this approach is to establish continued training for the person with dementia at home.
NOSGER and MMSE -Assessments
The Nurses' Observation Scale for Geriatric Patients (NOSGER) and the Mini-Mental State Examination (MMSE) are exclusively used to obtain scientific data about the cognition level and disturbing behaviors of PwD. The NOSGER assessment is a validated and fast instrument used to measure challenging behavior during the last 14 days. The NOSGER can be completed by nursing staff as well as by FCs, and it has an ADL focus [20] . The MMSE is a common and validated instrument designed to obtain information about the cognitive status of persons; it includes a rating scale that ranges from not cognitively impaired to severely cognitive impaired [21] .
Intervention components and data collection-Counseling program
The DESKK counseling program is an effort to structure and systemize counseling processes focused on the RCC setting. For this purpose, instruments for data collection, logging, preparation and documentation have been developed. These tools can be used flexibly by the consultants (RCC staff).
The following section presents the selected instruments.
DESKK module sheets These documents will provide the RCC staff with an introduction to the topics of the different counseling modules. Additional literature sources are also referenced at the end of every module sheet so that RCC staff can engage in deeper preparation for the specific counseling session.
DESKK counseling assessment Like the DESKK mobility assessment battery, the DESKK counseling assessments will be used to structure the counseling process in practice and to obtain scientific data for the outcome evaluation. The DESKK counseling assessment will be completed by the FC before the counseling session starts and will consist of two parts. In the first part, knowledge about dementia and related care strategies for the topics that were most frequently requested in consultation will be determined with 18 items (two items per topic). The second part measures the subjective burden of the caregiver within these subject areas via 18 additional items. These items were taken from validated survey tools. The knowledge part of the counseling assessment is based on items from different exemplary validated instruments that assess FCs' knowledge about dementia: the "Dementia Knowledge Assessment Tool [23] . The section on assessing the burden of the FC in the DESKK counseling assessment is based on selected five-point Likert scaled items from the following assessment:
Berlin inventory on relatives' burden in dementia (BIZA-D) The BIZA-D can be completed in a relatively efficient manner, and it measures the subjective and objective burden of FCs for PwD. The BIZA-D is validated as well as mobility-based and ADLrelated [24] .
The topics most frequently asked during counseling sessions were determined in interviews with experts. The following topics were identified:
1. Explanation and illustration dementia and the medical treatment and nursing care 2.
Communication and interaction with PwD 3.
Nursing tasks at home 4.
Offers for PwD and FCs 5.
Financial matters and care services 6.
Legal matters 7.
Improvements in living conditions and technical aids 8.
Social environment 9.
Psychosocial situation DESKK counseling documentation This tool enables counseling to be documented in a structured manner. At the end of the consultation, the FC will receive part of the document as an information leaflet. On this piece of the document, the consultant (RCC staff) can write down all important recommendations and addresses for the FC. If the caregiver desires it, an appointment may also be noted for the next consultation.
Process evaluation of the overall DESKK concept
RCC staff
The RCC staff will be asked about their perception of the usability of the concept and their overall satisfaction in interviews with the help of a self-developed semi-standardized interview guideline. The specific content areas of the guideline were designed according to the principles of the Consolidated Framework for Implementation Research (CFIR) instrument [25] . This framework can be used to structure the process evaluation and the integration of the intervention in daily routine care. The framework can also be used as a toolbox compilation; however, not all CFIR constructs have to be used because they do not all fit every research approach. Different settings, groups, and intervention characteristics are considered within this model. To evaluate the intervention, all of the constructs provided in the CFIR were first examined for their relevance and suitability for the study design and the intervention. Through a multistep process, various constructs were included in the interview guideline. Group interviews with RCC staff will be conducted during the intervention phase with the help of the self-developed, CFIR-based, structured interview guideline. The group interviews will be documented with audio recordings. A member of the scientific team will also record important aspects. After an interview session, each interviewee will complete a short, structured, self-developed quantitative and ordinal-scaled questionnaire. This provides the opportunity to describe changes in essential aspects of the intervention and its integration in the daily routine over time. Furthermore, 5-8 single interviews with staff will also be conducted 3 and 9 months after the start of the intervention to gain a deeper insight into specific implementation barriers and facilitators for the project from the perspective of different occupational groups.
FCs: FCs will also be interviewed at home via a self-developed semi-standardized questionnaire based on the CFIR structure.
Data management
All the study participant-related data will be pseudonymized for the investigators by using a code number. Only the study coordinators within the nursing homes will have access to the names of the study participants. All the electronic data will be archived securely for ten years by DZNE Witten and DZNE Rostock.
Data analyses-Qualitative
Based on the interview guideline and the CFIR structure, a code tree will be created in a deductive procedure via a structured content analyses, following Mayring [26] . The interviews will be coded by 2-3 scientists independently. In this process, the material will be subdivided into content paragraphs and codes. Through a circular process, the statements of the interviewees will be reduced to the essential content. The coding and analysis process will be performed with MaxQDA 13. At regular intervals, the codes and the coded material will be synthesized in a systematic discussion process between the involved project scientists.
Data analyses-Quantitative
Descriptive analyses and methods such as crisp-set qualitative comparative analysis [27] will be used to analyze the quantitative data with respect to the expected small number of cases (n=30). The descriptive analyses will be performed with IBM SPSS®, and the qualitative comparative analysis (QCA) will be performed with TOSMANA®. By a mixed methods approach, the quantitative data will be further validated by complementary qualitative data on the same topic. Based on the qualitative and quantitative data, the effect tendencies of the DESKK concept will be discussed in detail. The schematic process of this design is displayed in Figure 3 . Thereby, it will be possible to compare the different data sources to gain better insights into the findings or obtain new hints for the discussion of potentially conflicting data. This mixed methods design will be based on the convergence model of the triangulation approach [28] .
[Insert Figure 3 about here]
Patient and public involvement
PwD and FCs were not involved in the design of the study protocol but the RC staff was directly involved in the development process of the DESKK concept. FCs and PwD will provide feedback and comments to the DESKK concept during the intervention phase of the feasibility study. This feedback will be used for potential concept modifications to reach an optimal adaptation of the mobility and counseling program to the priority groups.
Discussion Expected results
It is expected that the RCC concept will be suitable and understandable for staff and can therefore be implemented in the RCC. As a result of the mobility program, the physical abilities of PwD should improve. Similar, the burden of caregivers should be reduced by the combined effects of the counseling program and the higher mobility level of the PwD. The FCs should gain valuable information and resources on how to continue the mobility program at home, and it is expected that they will find this information usable and easy enough for the home care setting.
Broader dissemination
After the concept is finalized, a practice-friendly manual will be developed in which implementation components are described in a comprehensible and understandable way. The manual will help in the implementation of the RCC concept without personal guidance and will serve as a reference book. Based on this manual, the DESKK concept will also be presented in the form of a practice-friendly website so that other RCCs can view the program and easily use it in their RCCs.
Limitations
It is to be expected that dedicated people in particular will participate in the study. Similarly, FCs without German language skills will not be included. This issue is a limitation because multicultural care is becoming more important in Germany. There is a need to translate the DESKK concept into different languages, but this was not covered by the funding. Furthermore, the selected RCC is well established and maintains a high degree of professionalism. Other RCCs might differ in their structure and the quality of care provided. The counseling assessments used to obtain data about burden and dementia-related knowledge have not been validated in the form for which they will be used in this project. However, the items used in the study were extracted from validated instruments, and the original instruments were not suitable for giving counseling recommendations for the DESKK 
Conclusions
The DESKK study is the first attempt to develop and test a mobility program for PwD and a counseling program for family caregivers in a dementia-specific RCC setting in Germany. These results are also expected to be adaptable (language translation) for other RCCs or similarly built structures internationally. The results of the study can provide important information on the feasibility of the performed DESKK mobility and counseling program in a RCC setting. Furthermore, recommendations can be given about preconditions and the necessary resources for the successful implementation of the whole DESKK concept. A successful implementation and execution of the DESKK concept will be an important step in the optimization of home care support for PwD and their FCs. 
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Methods and Analysis:
47
A pilot-based, quasi-experimental evaluation study will be conducted in a specialized RCC for PwD. 48
To evaluate the acceptance and usability of the DESKK concept, qualitative data will be collected from 49 the RCC staff and FCs via semi-standardized interviews. Quantitative data will be collected using 50 instruments to assess effect tendencies of the concept related to mobility (PwD) and burden (FCs). 51
Furthermore, a mixed-methods triangulation approach will be conducted. 52 53
Ethics and Dissemination:
54
The protocol, informed consent and accompanying material given to patients were submitted by the 55 investigator to the Ethical Review Committee of the German Society of Nursing Science. The project 56 was examined and finally approved on 31 January 2017 (Number: 16-27). Prior to obtaining written 57 consent for study participation, information must be given to all of the study participants in verbal and 58 written form. The results of the study will be presented at national and international conferences and 59 published in peer-reviewed journals. After the concept is finalized, a practice-friendly manual will be 60 developed in which implementation components are described for other RCCs Some common symptoms of dementia include progressive and frequent memory loss, as well as 70 confusion, personality change and apathy. Furthermore, the abilities to walk and stand become weaker 71 because of balance dysfunctions, 4 and these symptoms lead to a loss of the ability to perform everyday 72 tasks 5 and an increased risk for falling 6 
Study aims and research questions 99
The primary aim of the DESKK study is the development and testing of a dementia-specific RCC concept 100 for mobility (PwD) and counselling (FCs). A process evaluation will be conducted to analyse/evaluate 101 the usability and integration of the RCC multi-component concept in daily care routines. An explorative 102 outcome evaluation will be performed to discuss the effect tendencies of the dementia-specific 103 concept focused on RCC staff, PwD and FCs. The study was performed by the German Center for 104
Neurodegenerative Diseases (DZNE) in Witten, Germany. To achieve these study aims, the following 105 research questions will be answered: 106 search was conducted for valid instruments designed to assess the burden and knowledge of FCs, and 189 these assessments were modified to fit the DESKK counselling programme (see "Intervention  190 components and data collection-Counselling program"). Intervention period 201 Figure 2 shows the individual intervention period, data collection times, and instruments that will be 202 used in the DESKK mobility and counselling programme. The overall DESKK intervention period will be 203 10 months, and the individual intervention time for every included PwD in the mobility programme 204 will be 2-4 weeks at the RCC and thereby 6-8 weeks including the follow-up data collection at home. 205
What types of intervention components and RCC structures/processes are relevant for the
The data collection will end on September 20 st 2018. Because of the variable time, the PwD will be 206 assessed after two weeks (t1-inclusion criteria) and after every additional week. This method allows 207 more details about changes over time to be collected in comparison with a single t0-t1 data collection 208 approach. The counselling intervention will be performed one time in the RCC. We will collect follow-209 up data from the PwD and their FC four weeks after the intervention period and after the PwD has 210 returned home.
[Insert Figure 2 about here] The RCC staff will be trained to conduct the concept elements in two different training sessions before 222 the intervention begins. One session will focus on the mobility program, and the other will focus on 223 the counselling programme. The training will include guidance for the RCC staff on how to use the 224 assessments and how to conduct the concept in practice. The training is intended to last 8 hours, 225 including a practice section and a theoretical section. 226 227 DESKK initial assessment 228 This document will be filled out by the FC together with a staff nurse during the first visit to the RCC. 229
The document serves as a care planning instrument in which the PwDs' preferences are integrated 230 (e.g., food preferences or medication, mobility preferences). For the DESKK study, preferred 231 counselling topics of the FC will be addressed to prepare for the counselling session. Among other 232 questions, the FC will be asked about the current or former mobility-based preferences of the PwD so 233 that they can be considered in the compilation of the specific exercises. Preferences about counselling 234 topics will be integrated into the preparation of the counselling programme for the FC. 235
236
Intervention components and data collection-Mobility programme 237 The DESKK mobility programme is based on the existing daily structure of the RCC, which has two slots 238 each day for activities related to physical activation (1 ½ hours before noon and 1 ½ hours after noon). 239
The programme will structure these activities based on specific developed exercises that are focused 240 on the individual mobility level of the PwD and his/her mobility preferences, which are solicited during 241 the initial assessment. 242 243 DESKK mobility assessment battery 244
To assess the mobility level of PwD, an assessment battery will be used, which consists of criterion-245 validated instruments for the functional analysis of the lower and upper extremities. The DESKK 246 assessment battery includes cut-off scores and related recommendations for staff regarding which 247 exercises should be selected for a certain PwD. These cut-off scores were developed based on the 248 literature regarding the utilized assessments. [21] [22] [23] [24] For this reason, the assessment scores for seniors 249 with "weak" physical abilities were used as reference cut-off scores in the DESKK mobility assessment. 250
Weak was defined as the weakest third of the tested sample related to the functional abilities of the 251 tested areas in the group of individuals who were 80 years or older. Scores under the cut-off thresholds 252 were rated as 0, and scores above these levels were rated as 1. A score of 0 implies that training for 253 that specific tested area is obligatory, and 1 implies that physical training for that area is optional. The 254 DESKK mobility assessment battery will be used not only to compile the exercises for the PwD but also 255 to simultaneously collect scientific data as part of the outcome evaluation. The mobility assessment 256 consists of four assessments: 257 258
Short Physical Performance Battery (SPPB) 259
The SPPB can be used to analyse the ADL-related abilities of elderly people related to gait 260 performance, strength, and static balance. 25 This test is also used for people with cognitive decline. 261
The instrument is valid and reliable for community dwelling older adults, analysed by different 262 systematic reviews, 26 27 and it has a good inter-rater reliability for PwD, analysed as a subgroup The NHPT can be used to analyse fine coordination related to hands and fingers. The NHPT is easy 283 and fast to use and is a validated instrument for seniors without dementia; it is often used by 284 persons with multiple sclerosis. 30 It has a good inter-rater reliability for assessing persons after 285 stroke (ICC >0.75 [n=56 / 68,1 years mean; ±11.4 SD]) 31 or persons with multiple sclerosis (ICC 286 >0.93 [n=32 / 43,1 years mean; ±8.3 SD]). 32 The NHPT has also been used to assess PwD. 33 34 287 288
Based on the cut-off scores of the DESKK mobility assessment battery, selected exercises will be 289 written down on a training card, including the preferences of the PwD, which were extracted from the 290 initial assessment. The card will function as an overview list for the RCC staff to outline which exercises 291 should be conducted for an individual PwD. A poster has been developed and will be displayed in the 292 RCC to provide a brief overview of the different exercises. These exercises are also described in detail 293 in a special manual. 294 295 DESKK training protocol and homework program 296
During the training, the RCC staff will complete a daily training protocol in which the performed 297 exercises and their training times will be listed. Furthermore, it will be possible to note potential 298 problems during a training session and to modify exercises to better fit the needs of a PwD. Based on 299 the recommendations in the completed training protocol, a manual with a detailed description of the 300 individually tailored mobility exercises will be given to the FC when the PwD returns home (homework 301 program). The nine above displayed counselling arears are linked with the DESKK counselling assessment to 331 create individual counselling recommendations for the RCC staff. Like the DESKK mobility assessment 332 battery, the DESKK counselling assessments will be used to structure the counselling process in practice 333
and to obtain scientific data for the outcome evaluation. The DESKK counselling assessment will be 334 completed by the FC before the counselling session starts and will consist of two parts. In the first part, 335 knowledge about dementia and related care strategies for the topics that were most frequently 336 requested in consultation will be determined with 18 items (two items per topic). The second part 337 measures the subjective burden of the caregiver within these subject areas via 18 additional items. 338
These items were taken from validated survey tools. The knowledge part of the counselling assessment 339 is based on items the "Dementia Knowledge Assessment Tool Version Two" 37 The RCC staff will be asked about their usability and satisfaction rating to the concept by a self-366 developed semi-standardized interview guideline. 367
The specific content areas of the guideline were designed according to the structure of the 368 Consolidated Framework for Implementation Research (CFIR) instrument. 40 This framework can be 369 used to structure the process evaluation and the integration of interventions in daily routine care. The 370 framework can also be used as a toolbox compilation; however, not all CFIR constructs have to be used 371 because they do not all fit every research approach. Different settings, groups, and intervention 372 characteristics are considered within this model. 373
To evaluate the intervention, all of the constructs provided in the CFIR were first examined for their 374 relevance and suitability for the study design and the intervention. Through a multistep process, 375 various constructs were included in the interview guideline. Data management 397 All of the study participant-related data will be pseudonymized for the investigators by using a code 398 number. Only the study coordinators within the nursing homes will have access to the names of the 399 study participants. All of the electronic data will be archived securely for ten years by DZNE Witten and 400 DZNE Rostock. 401
402
Data analyses-Qualitative
403
Based on the interview guideline and the CFIR structure, a code tree will be created in a deductive 404 procedure via structured content analyses, following Mayring. 41 405
The interviews will be coded by 2-3 scientists independently. In this process, the material will be 406 subdivided into content paragraphs and codes. Through a circular process, the statements of the 407 interviewees will be reduced to the essential content. The coding and analysis process will be 408 performed with MaxQDA 13. At regular intervals, the codes and the coded material will be synthesized 409 in a systematic discussion process between the involved project scientists. 410 411
Data analyses-Quantitative
412
Descriptive analyses and methods, such as crisp-set qualitative comparative analysis, 42 will be used to 413 analyse the quantitative data with respect to the expected small number of cases (n=30). The 414 descriptive analyses will be performed with IBM SPSS®, and the qualitative comparative analysis (QCA) 415 will be performed with TOSMANA®. 416
By a mixed-methods approach, the quantitative data will be further validated by complementary 417 qualitative data on the same topic. Based on the qualitative and quantitative data, the effect 418 tendencies of the DESKK concept will be discussed in detail. The schematic process of this design is 419 displayed in Figure 3 . Thereby, it will be possible to compare the different data sources to gain better 420 insights into the findings or to obtain new hints for the discussion of potentially conflicting data. This 421 mixed-methods design will be based on the convergence model of the triangulation approach. 43 Patient and public involvement 426 PwD and FCs were not involved in the design of the study protocol, but the RC staff was directly 427 involved in the development process of the DESKK concept. FCs and PwD will provide feedback and 428 comments to the DESKK concept during the intervention phase of the feasibility study. This feedback 429 will be used for potential concept modifications to reach an optimal adaptation of the mobility and 430 counselling programme to the priority groups. Expected results 437 It is expected that the RCC concept will be suitable and understandable for staff and can therefore be 438 implemented in the RCC. As a result of the mobility program, the physical abilities of PwD should 439 improve. Similarly, the burden of caregivers should be reduced by the combined effects of the 440 counselling programme and the higher mobility level of the PwD. The FCs should gain valuable 441 information and resources on how to continue the mobility programme at home, and it is expected 442 that they will find this information usable and easy enough for the home care setting. 443 444
Broader dissemination 445 After the concept is finalized, a practice-friendly manual will be developed in which implementation 446 components are described in a comprehensible and understandable way. The manual will help in the 447 implementation of the RCC concept without personal guidance and will serve as a reference book. 448
Based on this manual, the DESKK concept will also be presented in the form of a practice-friendly 449 website so that other RCCs can view the programme and easily use it in their RCCs. 450 451
Limitations
452
Because of the feasible study design (no control group, small sample, possible 453 modifications/optimizations during the intervention), the quantitative results will be limited regarding 454 their information value related to effect statements. 455
The cut-off scores for the mobility assessment battery that are used had to be chosen based on sample 456 scores of seniors without dementia. Therefore, these cut-off scores are not validated for PwD, and it 457 is not ultimately clear whether they are optimal cut-off scores for the mobility assessment. 458
Like in many other studies, it is expected that primarily highly motivated people will participate in the 459 study. Similarly, FCs without German language skills will not be included. This issue is a limitation 460 because multicultural care is becoming more important in Germany and beyond. There is a need to 461 translate the DESKK concept into different languages, but translation was not covered by the funding. 462
Furthermore, the selected RCC is well established and maintains a high degree of professionalism. 463
Other RCCs might differ in their structure and the quality of care provided. The counselling assessments 464 used to obtain data about burden and dementia-related knowledge have not been validated in the 465 form for which they will be used in this project. The NHPT and BBT, which will be used to obtain data 466 on the rough and finger-fine coordination abilities of PwD, have not been validated for this specific 467 group of people. The NHPT was used to assess PwD in different studies, and the BBT was not. 468 469
Conclusions
470
The DESKK study is the first attempt to develop and test a mobility programme for PwD and a 471 counselling programme for FCs in a dementia-specific RCC setting in Germany. These results are also 472 expected to be adaptable (language translation) for other RCCs or similarly built structures 473 internationally. The results of the study can provide important information on the feasibility of the 474 performed DESKK mobility and counselling programme in an RCC setting. Furthermore, 475 recommendations can be given about preconditions and the necessary resources for the successful 
Rigor
491
The study meets all the quality criteria for qualitative and quantitative social research (credibility, 492 suitability, verifiability and conformability), and this will be verified continuously. A data manager 493 from the DZNE will support the work of the scientists in parallel. 494 495
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The study is funded by the public (nonprofit) health care foundation "Stiftung Wohlfahrtspflege NRW" 497 (grant number 68430). 498
499
Data monitoring and dissemination policy
500
A data monitoring committee was not needed due to minimal risk in the intervention group. 501
After the concept is finalized, a practice-friendly manual will be developed in which implementation 502 components are described in a comprehensible and understandable way. The results of the study will 503 be published in peer reviewed journals. 504 505
Availability of data and materials
506
Data will be available based on the informed consent of the participants. Data from the study can be 507 requested from the first author via E-Mail (steffen.heinrich@dzne.de). 508 509
Conflicts of interest
510
512
Author contributions 513 SH and CC wrote this article. BH provided feedback and suggestions focused on the content and 514 structure of the article.
515
Acknowledgements
516
Of course, we would like to thank all the study participants for their commitment. Our special thanks 517 go to the experts in practice and science who have made an important contribution to the 518 development of the RCC concept with their thoughtful contributions. Furthermore, we want to thank 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The same Google Scholar terms were used to search for Google Books.
Page 24 of 24
For peer review only -http://bmjopen.bmj.com/site/about/guidelines.xhtml BMJ Open   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
